Previous studies indicate that the H3 influenza virus has the ability to establish infection upon interspecies transmission and poses a threat to mammals. Therefore, it is important to enhance the surveillance of H3 avian influenza viruses (AIVs). In this study, A/duck/Shanghai/C84/2009(H3N2) (C84) was isolated from a live poultry market in Shanghai, China. Using PCR and sequencing analyses, we obtained the whole-genome sequence of this virus. The H3N2 virus proved to be a novel multiple-gene reassortant AIV whose genes were derived from H3N2, H4N6, H6N2, and H9N2. Knowledge regarding the complete genome sequence of the C84 virus will be useful for epidemiological surveillance.
A
vian influenza viruses (AIVs) originate from birds, particularly wild waterfowl, and have been shown to have 16 hemagglutinin (HA) and 9 neuraminidase (NA) subtypes (1, 3) . In the early 1970s, live poultry markets (LPMs) were considered to be a prolific source of AIVs (5) . The AIV subtypes H3, H4, H9, and H10 have been circulating and evolving in LPMs in China (4). Among these subtypes, the H3 AIV has been isolated frequently from wild birds and LPMs (1, 4, 5) . In 2004, the H3 subtype influenza virus was transmitted from equine to canine populations in Florida (2) . Subsequently, canine influenza caused by an avianorigin H3 influenza virus was reported (6) . These findings indicate that the H3 influenza virus has the ability to establish infection upon interspecies transmission and poses a threat to mammals. Therefore, it is important to enhance the surveillance of H3 AIVs.
In this study, A/duck/Shanghai/C84/2009(H3N2) (C84) was isolated from an LPM in Shanghai, China. PCR was performed using universal primers for the influenza A virus (3). The amplification products were directly sequenced, and the SeqMan program (DNASTAR, Madison, WI) was used to analyze the sequences obtained. Thus, we obtained the whole-genome sequence of the C84 H3 virus.
The genome of the C84 virus consisted of 8 segments of singlestranded RNA and was 13,628 nucleotides in length: the polymerase genes PB1 and PB2 each consisted of 2,341 nucleotides, polymerase acidic protein (PA) consisted of 2,233 nucleotides, the HA gene consisted of 1,765 nucleotides, the nucleoprotein (NP) gene consisted of 1,565 nucleotides, the NA gene consisted of 1,466 nucleotides, the matrix (M) gene consisted of 1,027 nucleotides, and the nonstructural (NS) gene consisted of 890 nucleotides.
Sequence analysis showed that the nucleotide sequences of both the HA and NA genes of the C84 virus were highly similar to those of the H3N2 AIV isolate A/white-backed munia/Hong Kong/4519/2009(H3N2), with which they shared 94% and 96% nucleotide homology, respectively. The nucleotide sequences of the PB1 and PB2 genes of the C84 virus were most closely related to those of the H6N2 isolate A/wild duck/Shantou/4086/ 2004(H6N2) and the H4N6 isolate A/pintail/Mongolia/2-84/ 2007(H4N6), with which they shared 97% and 96% nucleotide homology, respectively. The nucleotide sequences of the PA gene were most closely related to those of another H4N6 isolate, A/ migratory duck/Jiangxi/6568/2004(H4N6), with which it shared 98% nucleotide homology. The NP gene was highly similar to the AIV isolate A/duck/Hokkaido/49/98(H9N2), with which it shared 97% nucleotide homology. The nucleotide sequences of the M and NS genes were most closely related to those of the H6N6 isolate A/duck/Shantou/18088/2006(H6N6) and the H6N2 isolate A/duck/Shantou/7904/2006(H6N2), with which they shared 99% and 98% nucleotide homology, respectively.
In conclusion, the H3N2 virus proved to be a novel multiplegene reassortant AIV whose genes were derived from H3N2, H4N6, H6N2, and H9N2.
Nucleotide sequence accession numbers. The complete genome sequence of A/duck/Shanghai/C84/2009(H3N2) has been deposited in GenBank under the accession numbers JX308801 and JX286592 to JX286598.
